market. In many respects U.S. extension is a model for the world. Yet, funding reductions have severely impacted this role of land-grant universities (LGUs). Our concern as authors of this article is that if support for the extension system continues to erode, agricultural education and information services may develop into an industrial information model-"company store"-dominated by self-interest and profit-driven motivations where large, private agribusinesses dominate products and services, and control and select information to disseminate. Two questions need answers: First, "Is extension information and the sharing of peer-reviewed, research-based knowledge critical for U.S. agriculture?" And second, "Is it necessary for public-sector extension to continue serving agriculture?" We postulate the answer is "yes" to both questions. However, the structure and delivery of programs used by agriculture extension educators on county, regional, and state levels needs to be revisited, evaluated, and modified to address challenges in the future.
In this current information age, people are more formally educated and have many choices regarding where to find information in stark contrast to the 19th and early 20th centuries when the LGU system and extension were first established. Advances in information dissemination through the Internet and social media present opportunities-and challenges-for extension to adapt in order to be effective and relevant. These factors can alter the value and type of public good that extension typically provides (Hoag, 2005) . The objective of this review is to discuss the challenges extension faces in providing research-based information that serves U.S. agriculture, and to address the adaptation of extension to new opportunities for distributing such information.
LAND-GRANT ESTAbLIShMENT: ROLE AND PURPOSE
President Abraham Lincoln signed into law on 2 July 1862 legislation that gave states land to provide funding to establish public institutions that would offer higher education opportunities for the sons and daughters of farmers and working-class citizens. These institutions are now represented by one or more land-grant colleges or universities in each state and on tribal lands. Land-grant universities have a common mission of helping solve difficult societal challenges through research, teaching, and extension. Land-grant universities serve a common societal good-in contrast to private or personal good. Extension has played a pivotal role in advancing agriculture in this country and to a certain extent in other countries through active engagement in people's lives and transfer of research-based agricultural knowledge and technology. Extension is one of the three components of the LGU's mission and purpose, and achieves this goal through transferring research-based knowledge and technology to agriculture and food system end users.
A bRIEF hISTORy OF AGRICULTURAL EXTENSION
Production agriculture dominated the U.S. economy of the early 20th century, with 41% of the workforce employed in agriculture then compared to 1.9% in 2000/2002 (Dimitri et al., 2005) . Originally called the Agricultural Extension Service (AES), Congress established the Cooperative Extension Service (CES) through the Smith-Lever Act of 1914. Today, "…Extension is the world's largest non-formal educational organization…" addressing agricultural and urban concerns (Seevers et al., 1997) . It serves as an "honest broker" of information. In 1887 the U.S. Congress passed the Hatch Act, which provided funds for each LGU to establish an agriculture research station. Shortly thereafter, agriculture faculty initiated field demonstrations and short courses for farmers. For example, in Iowa, county-based extension work started in February 1903 by farmers, and an Iowa State College professor of agronomy in Sioux County (Bliss, 1960) and other states started similar programs.
Historically, the U.S. government publically supported research and extension on the grounds that research produces knowledge and extension disseminates it publically for the common good (Lindner, 1993) . "When the Cooperative Extension Service functions properly, agents of the public-who possess agricultural expertise-challenge and work with the industry [agribusiness] to bring about change responsive to public interests, yet sensitive to the needs of agriculture" (Bloome, 1993) . There is no doubt that a major contribution to democratic life in the United States was the establishment of LGUs across all 50 U.S. states through the Morrill Act of 1862, the Hatch Act, and the Smith-Lever Act. This social contract-between extension and the public-is implemented by engaging the agriculture community through the transfer of knowledge and technology, and by organizing and conducting research and educational activities. However, with reduced public support,
LGUs and the CES face a number of challenges, including inadequate funding for programs essential to accomplish its mission (Jackson and Thomas, 2003) . The decline in public support for extension signals a weakening of the social contract first codified through the Morrill Act and further strengthened through the Smith-Lever Act.
EXTENSION'S ROLE AND ChANGING AUDIENCE
Agriculture extension was established to serve the common good and all people regardless of farm size, resources, or economic status. It transfers research-based information, technology, and advances in agriculture by bridging the agriculture community with academic institutions through educational forums. Extension, as a trustworthy provider of research-based information, made large impacts in improving yield potential for many crops and agriculture products. Extension's contribution to best management practices for agriculture and natural resources through education and technology transfer was one key to improving management skills of farmers, ranchers, and agronomists. This was accomplished through the transfer of new technologies, research-based information, and production methods to end users. Extension plays a critical role in helping farmers maintain productivity and reduce the unintended impacts of the power of private industry in agriculture. With recommendations for reducing soil erosion and enhancing soil health, addressing the development of management-resistant pests, reducing runoff of nutrients and manure, or teaching best management practices in livestock production, grazing techniques, ranch management, or natural habitats and wildlife, extension serves the public good by addressing longterm concerns that short-term, profit-driven approaches do not. Studies for returns on investment in extension indicate "…that Extension activities are an important conduit for research to the agricultural production in a state" (Foltz and Barham, 2009) .
However, extension's role has changed in the last few decades as reflected in reductions in direct service to farmers. The Iowa Farm and Rural Life Poll (IFRLP), an annual survey of farmers (Arbuckle et al., 2012) , provides evidence that farmers' direct reliance on extension as an information source has changed. The poll periodically asks farmers where they would go first for information on crop production. In 1985, 42% of respondents indicated that they would go to Iowa State University (ISU) extension first (unpublished data, IFRLP, 1985) . By 1995, the percentage had dropped to 17%, and by 2005 only 12% of farmers indicated that they would go to extension first (Korsching et al. 2005) (Fig. 1) . The biggest drop in this number occurred between 1985 and 1996, coinciding with the farm financial crisis and shift to larger-scale operations for both farmers and agribusinesses (J. Arbuckle, personal communication, 2013) . For example, a demonstration project conducted by ISU extension in a nine-county area in northwest Iowa documented consolidation of agribusiness retail dealers (chemical and seed). The project focused on delivery of crop management services between 1992 and 1997. At the start of the project, 61 retail dealers populated the nine counties. In the fall of 1997 consolidation narrowed the list to 28 separate agribusiness dealerships, although most of the 61 facilities remained operational (G.A. Miller, personal communication, 2014) . Agribusiness dealers became the first information stop for 65% of farmers in 2012, in contrast to 42% in 1985. About one-third of farmers go first to ISU extension for information on conservation practices, whereas 45% go to USDA service centers for this information (Arbuckle et al., 2012) .
This does not mean that extension is no longer a viable source of crop production information. Interestingly, "Larger-scale, more influential farmers tend to look to ISU extension more frequently than other farmers" . Although a 2003 survey found that more than 90% of farmers identified private-sector crop advisers as a primary source for recommendations, more than 80% of those crop advisors identified ISU extension as their main source for information (Tylka et al., 2005) . For two decades, ISU extension focused on "train the trainer" as a model for education transfer; the effectiveness of the university-private sector partnership and extension's "train the trainer" approach was obvious. Extension's client base shifted from farmers to their advisers and their need for new methodology for information and technology transfer to end usersfarmers and agronomists. This change reflects, in part, a conscious effort by ISU extension to target agricultural advisers in addition to farmers. For example, in 1987 ISU extension established a field education laboratory to teach diagnostic and management practices in a wide range of disciplines including soil, crops, fertility, pest, weed, and disease management. The primary audience for this laboratory was industry service providers and agronomists. More recently, ISU extension established state-wide training programs in agriculture and natural resources including the Crop Advantage Series and the Integrated Crop Management (ICM) Conference to provide educational training in crop and soil management for certified crop advisers, extension specialists, agronomists, and farmers. Iowa State University extension responded to the demand to serve agribusiness and larger farmers by offering the ICM conference, which reaches nearly 1,000 people annually (Brent Pringnitz, Agriculture and Natural Resources, Program Services, events coordinator, personal communication, 2013). Similar efforts have been implemented in several midwestern states where extension has recognized that it could disseminate research-based information more widely with a focus on advisers. In addition, advisers were looking to extension for assistance.
CONTRASTING ROLES: AGRICULTURE AGRIbUSINESS AND EXTENSION
The roles of extension and agribusiness intersect in terms of delivery of information and services to farmers. Yet, extension and agribusiness differ in their objectives and approaches. At times this produces a tension in serving the end user (Table  1) . Agribusiness sometimes positions itself as a one-stopshop for farmers to receive product and technical expertise-a quasi-company store model. In addition, agribusiness duplicates extension's role by utilizing, in part, extension-developed information and repackaging it as its own product. In this way, agribusiness providers serve as multipliers for extension information as they transfer technology and information to their clients (Tylka et al., 2005) . Although, this duplication multiplies extension's efforts, it is sometimes at a cost-farmers do not always recognize the information source because agribusiness often does not acknowledge extension's role of providing accurate and practical information that serves multiple purposes of sustaining productivity and protecting natural resources. Both agribusiness and extension professionals carry their own preconceived ideas with specific perceptions through which they screen their ideas and actions. Both groups are "selling" something. To counter this, at least from the extension viewpoint, research-based information with critical peer review is an important part of extension programs.
Whether it teaches the need for reducing soil erosion and enhancing soil health, addresses the development of pests and weed resistance, focuses on surface runoff and nutrient loss, or promotes best management practices, extension serves the public good by addressing potential long-term effects that short-term, profit-driven approaches do not. For example, extension educators provide research information and conduct field demonstrations to show farmers the benefits of cover crops, weed and insect refuges for row crops, sod-based rotations, and other soil and water conservation practices. (Arbuckle et al., 2012) .
ChALLENGES FOR EXTENSION
Today, extension faces unprecedented challenges regarding the relevancy and role of its non-formal educational approach (Seevers, 2000) . Extension's current challenges present new opportunities to assert its educational role as an honest and credible information provider by continuing to share knowledge with the public. This role is imbedded in its core mission of providing research-based information for the public good. Changes in public funding and support, agriculture demographics, and acceleration of technological advancement in agriculture industry and improved communications present significant challenges and opportunities to agriculture extension. To remain relevant, it is imperative to examine current approaches in delivering information and partnering with a wide range of clients, in addition to the traditional role of serving extension clients who are farmers.
Change in Funding and its Effect on Extension's Mission
Funding challenges began as early as the 1980s when U.S. and foreign governments questioned program budgets (Benson and Jafry, 2013) . This was, in part, due to significant changes in global economic circumstances, which included the rise of foreign debts and the U.S. farm financial crisis. Wang (2014) argued that "federal appropriations have continued to grow while real total federal extension funding (in inflation dollars using ERS's research price indexes the deflator) as well as real formula funding has declined since 1980." He indicated that programs supported by the statutory distribution of funds required by the Smith-Lever Act as amended, the so-called formula funds, accounted for more than 80% of total federal extension appropriation and dropped to 70% by 2010.
Funding reductions also resulted in a rapid decline in extension staffing. Wang (2014) documents the decline in extension full-time equivalents (FTE) between 1980 and 2010 across all 10 U.S. production regions. Although his analysis accounts for all four extension program areas (Agriculture and Natural Resources, Communities, Families, and 4-H and Youth Development), he concludes that the agriculture and natural resources area accounts for about 45% of the total FTEs. Wang (2014) shows that the number of FTEs at the county level decreased from 11,441 to 7,974 during this 30-year period, while extension specialists increased from 3,714 to 3,972. In the Corn Belt region, the University of Illinois had 92 full-time equivalent, tenured extension faculty members in 1986. In 2013, there were only 16, an 82.6% reduction (Ruen, 2013) . Wang (2014) indicated that although the Corn Belt, Appalachian, and Northwest production regions maintain more extension FTEs than other regions and ranked as the top three regions in the United States in both 1980 and 2010, a considerable decline in FTEs has occurred as in other regions. The number of ISU extension educators-both field and campus-basedwas relatively constant (Fig. 2) until 2008-2009 when state budget reductions eliminated all county extension education directors (Fig. 3) . This reduction included nearly 50 county director positions with agriculture backgrounds. Following an earlier reorganization of extension areas in 1992, ISU extension had 60 agricultural field specialist positions. Currently there are 42 extension field specialists (e.g., field agronomists, agricultural engineering, farm management, horticulture, and livestock specialists) that serve multiple counties. Prior to 1992, all of Iowa's 99 counties had an extension educator trained in agriculture. Now there are 20 regional directors and only 12 of those have degrees in agriculture.
With decreases in federal and state funding, land-grant institutions compete for contracts and grants with other public and private institutions. This has led to a shift from the land-grant mission as a "people's university" toward a focus on more costly research, and graduate and undergraduate training (Alperovitz and Howard, 2005) . Ludwig (2002) states, "…most U.S. Extension systems are stuck… drifting between a diminishing rural society and the urban transformation." Despite its accomplishments, some people believe extension is becoming extinct (Ahmed and Morse, 2010; McDowell, 2004; Bull et al., 2004; King and Boehlje, 2000; Franke-Dvorak et al., 2010) . In a real sense, extension's survival is threatened (Ruen, 2013) .
This growing sense of loss among the public regarding the LGU concept and mission of higher education and extension led to the formation of the Kellogg Commission in 1996 (Kellogg Commission, 1996) . "Unprecedented problems confront our campuses. We face seismic shifts in public attitudes. We are challenged by new demographics and exploding technologies. We are beset by demands to act 'accountably' toward students, parents, communities, and taxpayers. An increasingly skeptical press questions our priorities… We must take charge of change. That is what the Kellogg Commission on the Future of State and Land-Grant Universities is all about." (Byrne, 2006) . Almost two decades ago, the Kellogg Commission called for a renewed agreement between LGUs and society to restore the focus of the historic mission of the land-grant concept by moving beyond extension and toward engagement. Yet, the same challenges still exist and extension must adapt if it is to continue its role as a conduit between LGU's and the public in transferring knowledge and technology.
Integrating Research and Extension
Emerging agricultural technology compelled extension to embrace and adapt new approaches in producing and disseminating information as a public educational provider. If extension is to remain relevant in the United States, methods of achieving its mission must constantly adapt to the ever-changing social and political environment to provide research-based information utilizing evolving technology to communicate with its clients. Therefore, there needs to be an innovative way to engage agriculture extension specialists and faculty in developing a research and extension platform coupled with clear methods of identifying end users and innovative methods of delivery. Mechanisms to engage extension into research programs are especially pertinent considering the current requirements for extension components of USDA National Institute for Food and Agriculture (NIFA) grants. This model has potential to benefit both extension and academic units by encouraging the development of team projects while minimizing competition among faculty for the same funding sources.
Drivers for Change in Agriculture Extension Support
With the turn of the 21st century, a number of institutional challenges, including but not limited to funding, have compromised the historic land-grant and extension mission and weakened the social contract between citizens and extension. Alperovitz and Howard (2005) present the following reasons for the changes: (1) farmers are currently in the minority (2%) of the U.S. labor force compared with 43% in the early 1900s; (2) agriculture is more corporate and industrialized than ever before; (3) populations are more urbanized and suburbanized than ever before; and (4) extension does not directly impact the lives of a large percentage of the urban population.
As public support for agriculture extension diminishes and budget cuts surge, agriculture extension struggles to sustain its role. Budget cuts could be just the symptom of a larger problem. Hoag (2005) indicated that at the core of agriculture extension's problem is the supply and demand of extension information. Hoag (2005) identified six principles as necessary to prevent agriculture extension from extinction:
1. Public goods: Extension's public goods are accurate information based on research and equitable education.
Competitive advantage: Extension must emphasize its
high-quality research-based information. 3. Privatization: Extension needs to privatize part or all of its activities.
4. Long-run sustainability: Extension should avoid the assumption that solutions to existing agricultural problems will conform to current thinking. 5. Business practices: Extension should utilize the economic concepts of demand and supply, diminishing returns, opportunity costs, economies of scale, complements and substitutes for extension information, and competing "products." 6. Political economy: Extension should ensure that people know extension's value, especially in agriculture and rural interests. We agree with five of these principles, but disagree with the concept of privatization. Therefore, we will discuss privatization in the next section.
A POTENTIAL ChALLENGE AND/OR OPPORTUNITy: PRIVATIzATION
Transition is not new. However, during the past few decades extension experienced severe cuts in state and federal funds (Fig. 3) , leading many to suggest privatization of extension (Hoag, 2005) . Of the six principles Hoag listed, extension's privatization would no doubt result in the most dramatic philosophical, structural, and institutional change for extension.
The call for privatization is not unique to U.S. extension. Privatization occurred in some countries while there was increasing discussion among policy makers on privatizing extension as well as research (Rivera, 1996) . However, Pray (1996) stated, "There is little evidence…that privatization either creates major savings for taxpayers or that the private sector will provide the services which the government is trying to privatize." The following are examples and experiences from other countries' extension privatization.
Australia
Both public and private extension systems in Western Australia increased farmer acceptance of lupines crop, in part by "bringing forward the start time of the diffusion curve" (Marsh et al. 2004 ). However, a fee-based system in Tasmania-one of the first in the world-did not generate significant cost recovery in its first 10 years (Bloome, 1993) . "When Extension is both publicly and privately funded, its ability to serve the public interest on issues such as sustainability is questioned…With a weakened public sector pursuing its interests through voluntary approaches, the Tasmanian electorate resorted to greater regulation of its agricultural industries" (Bloome, 1993) . After 15 years of "minimal Tasmanian government Extension support," Hunt and Coutts (2009) noted both private and public-sector extension services had failed to meet the collective needs of the wool industry. Hunt et al. (2012) suggested, "…that RD&E in Australia is currently in the unravelling phase which may have serious future adverse implications and countries reliant on Australian food exports."
New zealand
Experiences in New Zealand, where advisory services were commercialized in 1987, suggest that the public benefits of extension can't be commercialized and that commercial organizations cannot serve the public interest well (Bloome, 1993; Rivera, 1993) . In that country, small-and medium-scale farmers can't afford extension agricultural information, which was once considered a public good; the privatized system was biased toward large and wealthier farm enterprises (Rivera, 1993) . Based on experiences in New Zealand, Hall et al. (1999) stated that education plays an important role in farmers adopting environmentally sustainable practices. As extension activities were eliminated, New Zealand relied more heavily on regulations and fines to encourage adoption of good management practices. Hall et al. (1999) summarized by saying, "education has been shown repeatedly to be superior, in most cases, to regulations and fines at encouraging adoption of technology and management practices…" britain Privatization of some research groups occurred in Britain during the late 1980s. British grain and oilseed growers now essentially tax themselves to pay for research through a commodity group. Sugarbeet, potato, and dairy farmers increased levies to support research (Pray, 1996) . With privatization, applied crop research declined significantly, but some increases were observed specifically in crop breeding research, which was likely underfunded originally. The overall result of privatization, though, was less research and users paying a higher share of the cost of research that was conducted. The savings from privatization were less than expected (Pray, 1996) .
The Netherlands
Extension privatization began in 1990 in the Netherlands. Cooperation among private and public sectors disappeared and farmers were less willing to share information (Rivera, 1993) . Additional side effects of privatization in the Netherlands have been the reduction of investing at local experiment farms and a dismantling of agricultural sector coordination on a national level (Labarthe, 2009 ). Labarthe (2009) adds that this could lead to a reduction in knowledge generated and exchanged as well as less innovation by researchers in the areas similar to what is often called sustainable agriculture.
Potential Outcomes of Extension's Privatization
The challenges extension faces calls for a serious examination of its role of serving and advancing agriculture. The above examples demonstrate the inability to shift from extension's core mission as a social contract between LGUs and the public in providing for the common good to a privatized/commercialized model based on financial interest and cost of delivering services. Benson and Jafry (2013) state that decisions to privatize are based upon "narrow experience" and that the long-term consequences have "rarely been addressed." They further maintain that as extension professionals we must consider the needs of small and "marginal" farmers. It is clear that where environmental, food quality, food safety, and food security are concerns, or where small farmers have difficulties keeping up with new technologies, publically funded extension has a role. The market cannot "…respond adequately to these types of externalities" (Benson and Jafry, 2013) .
When knowledge is privatized, it transforms from a public good to what Lindner (1993) and others refer to as "…a price excludable public good." This means that pricing knowledge or products of knowledge may exclude some clients from using that knowledge because it is too expensive. Knowledge is "a classical public good which will be under produced because of lack of price excludability" (Lindner, 1993) . No doubt, private producers of knowledge would and should expect some return on their investment. Development of new maize hybrids and tillage implements are just two examples of profitable private goods-both of these innovations resulted from LGU research and extension efforts. Labarthe (2009) states that privatization of extension services cannot meet the needs of an agriculture that produces quality safe food that contributes to economic and social welfare, while conserving biodiversity and the environment. Serving these functions requires constant renewing of farmer technical knowledge. "Increasing the role of the private sector (whether for-profit or not-for-profit) in agricultural Extension is neither the panacea nor the Pandora's box that many would claim" (Kidd et al., 2000) .
The risk in shifting to a privatized extension model or business-oriented model rather than "Education for the public good model" may lead to the following outcomes:
• Increased cost of production to growers due to lack of information and technology transfer based on research.
• Potential increase in regulation and extension's inability to serve the public interest, especially on issues like natural resources and environmental concerns. • Extension's decreased role as an agent for public behavior change.
• Fewer extension-oriented research projects and clients paying a greater proportion of the cost.
• Reduction in knowledge generated and transferred to the public and less innovation. • The general public will be excluded from knowledge generated, except those who are able to pay. • Society may be less able to meet the goals of sustainable agriculture and a cleaner environment.
OPPORTUNITIES AND FUTURE DIRECTIONS FOR EXTENSION
Agricultural extension is more relevant now than ever before, even with the advances in agriculture technologies and the increased role of private agribusiness in providing information and services. The uniqueness of extension's mission in serving the public good provides a strong argument to continue this historical work. For example, although many farmers rely on USDA service centers for information on nutrient management strategies as mentioned above, the same Iowa poll shows that 30% of farmers think the pollution effects of nitrogen fertilizers are unimportant relative to their benefits (Arbuckle et al., 2012) . This is a reduction from 42% in the 1996 poll. Just over 30% of the farmers use ISU guidelines to determine N fertilizer rates; 24% rely on crop consultant recommendations. The latter may or may not use research-based university recommendations. Although Iowa chemical fertilizer rates have not changed much since 1989, only 45% of corn farmers thought that "modern farming relies too heavily upon chemical fertilizer"; that is a reduction from 76% in 1989 (Arbuckle and Rosman, 2014) . These examples highlight the relevance and critical need for extension in developing and providing education information for farmers' needs. Fertilizer, pesticide, and transgenic crops have become more central and the primary means of managing pests and fertility as opposed to longer crop rotations with legumes and the use of manure. Fertilizer, pesticide, and transgenic crops are simply viewed as less of a problem in the minds of farmers (Arbuckle and Rosman, 2014; Morton et al., 2013) . We can also further speculate that a decline in extension presence has had something to do with these changes.
Extension does not need to follow the route leading to an outcome of privatization as described here. It is possible to change course and rethink its direction-and it must as increasing numbers of agencies and agribusiness firms offer "extension" services (Benson and Jafry, 2013) . New times require a new framework and new approaches (Nancy Franz, personal communication, 2013) . How can extension educators and faculty respond to these challenges?
• Build more collaborative partnerships with agribusiness and agencies (local, state, and federal), commodity organizations, environmental groups and non-government organizations.
• Develop innovative ways to engage extension as an essential partner on research projects-from the planning stages to completion. Mechanisms to engage extension into research programs are especially pertinent considering the current requirements for extension components of USDA-NIFA grants. This model will serve both extension and the academic unit by producing a team project while minimizing competition among faculty for the same funding sources.
• Collaborate more with agribusiness staff in planning and designing applied field studies and on-farm demonstrations held locally within the agribusiness service area.
• Work with farmers and their service providers to analyze and synthesize production data using state-of-theart models to develop decision tools for implementing best management practices.
• Take the lead to promote agriculture practices that enhance soil health, water quality, and ecosystem services by partnering with agriculture industry, government agencies, and non-government organizations.
• Each subject matter or plan of work team establish small (four-or five-member) informal external advisory groups; meet face-to-face with the advisory group one or more times annually. This format may have been practiced in the past, but it is time to revive it to increase public connections. Members of the advisory group should include both champions and critics.
• Embrace social media to develop educational programs and deliver knowledge and technology transfer. In general, extension underutilizes current technologies in information delivery.
• Engage in student training by participating in graduate student teaching and advising, serving on departmental committees, and developing internship programs.
• Participate in educational events that focus on their area of expertise whether they are giving presentations or not. The extension "host" organizing the event should recognize colleagues and expertise in the audience to increase their public visibility.
• Rethink the idea of charging for knowledge. When fees are charged they should cover out-of-pocket and current expenses and certainly not offset salary and benefits. Charges for interacting with extension are not compatible with its public educator role or organization mission.
• Look beyond traditional funding sources. Extension educators and administrators need to proactively facilitate connections and actions with private entities to form funding partnerships.
• Encourage the public to acknowledge extension's value and communicate their support to legislators and policy makers.
SUMMARy AND CONCLUSIONS
"I think it will be a real shame to lose what has been an incredible and unique American agriculture strength and source of unbiased information" (Mike Gray, Assistant Dean for Agriculture and Natural Resources Extension Program, University of Illinois, Ruen, 2013) . "Once this infrastructure is gone, I am convinced it will be nearly impossible to rebuild. I think we need to pause and reflect on how we can sustain what has been an incredible success so far" (Mike Gray as quoted by Ruen, 2013) . The combination of public and private partnership efforts to produce and disseminate knowledge serves U.S. agriculture well. An elimination or reduction of agriculture extension's public role in transferring knowledge and technology will diminish agricultural returns and do a disservice to agriculture, not only nationally, but globally as well. Wang (2014) indicates that an increase in extension FTEs per number of farms or square miles can increase the benefits of public research and improve productivity by reducing costs. Alston et al. (2011) reported that extension accounted for 7.3% of annual productivity growth for the period 1949 to 2002. In order to feed our growing population, agriculture needs a constant influx of new research, development of ideas, and a viable extension system for delivery and transfer of that knowledge and technology to clients. As a society, we have a choice to pay with public funds to strengthen extension's role resulting in the public good for all, paying with private funds resulting in the private good for a few, or a combination of the two and balancing private and public interests. Wang (2014) closed by stating "…there are challenges awaiting Extension in its second century, including the changing roles between state specialists and county agents, budget constraints, and emerging issues-such as climate changes' impact on production, and greenhouse gas emissions, as well as its focus on agriculture versus a broader role addressing rural development, youth, and human health and nutrition." The challenges agricultural extension faces, and especially the level of support at both state and federal levels, requires new approaches that combine public and private partnerships. Such approaches are more effective in keeping both public and private good in balance as an alternative to the "company-store" model. The "company-store" model will not suffice for 21st century agriculture and future challenges.
